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Specification 

1. Title of the Inveniaon: 

• Water-Absorbing Agent 

2. Claims: 

5 1. A water-absorbing agent, which is obtained by mixing 100 parts 

by weight of a carboxyl-containing water-absorbing resin 
. powder with 0.001 to 10 parts by weight of a polyhydric alcohol 
(A) and 0.01 to 8 parts by weight of at least one compound (B) 
selected from the group consisting of water and hydrophilic 
10 organic solvents, and heating the resultant mixture at a 

temperature of at least 90 to react the water-absorbing resin 
powder with the polyhydric alcohol to crosslink molecular 
. chains of the water-absorbing resin powder near its surface. 
2. A water-absorbing agent, according to claim 1, wherein the 
15 carboxyl-containing water-absorbing resin is an alkali metal 

acrylate-type polymer obtained by copoljnnerizing 100 parts by 
weight of an acrylic acid salt-type monomer comprising 1 to 50 
- mol % of acrylic acid and 50 to 99 mol % of an alkali metal 
acrylate with 0 to 5 parts by weight of a crosslinkabie monomer 
20 in an aqueous solution in a monomer concentration of at least 

20 % by weight, and drying the resultant hydrogel polymer by 
heating. 

3. Detailed Description of the Invention: 
(Industrial Field of Utilization): 

25 The present invention relates to water-absorbing agents. More 

specifi<3lly, it relates to water-absorbing agents which absorb an aqueous 
substance to a high degree upon contact with it and have high water 
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retentivity even under pressure. 
(Prior Arts): 

Attempts have been made to use a water-absorbing resin as one 
component of sanitary materials capable of absorbing body fliiids, such as 
5 sanitary napkins and paper diapers. Known examples of such a water- 
absorbing resia are as follows: a hydrolyzate of a starch-acrylonitrile graft 
polymer (JP-B-49-043395); a neutralized product of a starch-acrylic acid 
graft polymer 0P-A-51-125468); a saponification product of a vkiyl acetate- 
acrylic ester copol3aner (JP-A-52-014689); a hydrolyzate of an acrylonitrile 
10 copolymer or acrylamide copolymer (JP-B-53-015959), or a crosslinked 
product of such a hydrolyzate; self-crossUnking type sodium polyacrylate 
obtained by reversed-phase suspension polymerization (JP-A-53-046389); 
and a crosslinked product of partially neutralized polyacrylic add (JP-Ar 
55-084304); 

15 (Problems that the Invention Is to Solve): 

However, the above conventional water-absorbing resins all have 
the serious defect that their speeds of water absorption are slower than 
cotton-like pulps or paper. Therefore, for example, when a conventional 
water-absorbing resin is incorporated in a paper diaper, the amount of 

20 water absorbed by the paper diaper is smaU for some time after the 
excretion of urine, so the wearer feels unpleasant as a result of contact of 
urine with the skin, and a long period of time is required until it dries up. 
Thus, various attempts have been made to increase the speed of water 
absorption. 

25 For example, attempts were made to increase the sxxrface area of the 

water-absorbing resin by reducing its partide diameter or granulating it or 
converting it into a scale-like form. Generally, however, when the 
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particle diameter of the water-absorbing resin is reduced, it forms so- 
called "fish-eyes" upon contact with urine, and this retards the speed of 
water absorption. Furthermore, when the water-absorbing resin is 
granulated, a single granule forms a single "fish-eye/' and the speed of 

5 water absorption becomes slow. By converting the water-absorbing resin 
into a scale-like form, the speed of water absorption is considerably 
increased, but is still insufficient, and further, there is a restriction on the 
process of converting the resin into a scale-like form, so the equilibrium 
water absorption capacity is small. Moreover, scales are necessarily bulky, 

10 so large facilities are required for transportation and storage — this is not 
economical. 

The present invention is to solve the aforesaid problems of the 
conventional known water-absorbing resins and has an object to provide 
a water-absorbing agent which has a high speed of water absorption and 

15 further has high water retentivity even under pressure. 

(Means of Solving the Problems and Functions of the Invention): 

The preset inventors made extensive investigations in order to 
solve the aforesaid problems and, as a result, completed the present 
invention by finding that a water-absorbing agent, which is obtained by 

20 mixing a water-absorbing resin powder with a polyhydric alcohol and a 
specific compound and heating the resultant mixture, solves the 
problems of the conventional water-absorbing resins. 

A water-absorbing agent, according to the present invention, is 
obtained by mixing 100 parts by weight of a carboxyl-containing water- 

25 absorbing resin powder with 0.001 to 10 parts by weight of a polyhydric 
alcohol (A) and 0.01 to 8 parts by weight of at least one compound (B) 
selected from the group consisting of water and hydrophilic organic 
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solvents, and heating the resultant mixture at a temperature of at least 90 
to react the water-absorbing resin powder with the polyhydric alcohol 
to crosslink molecular chains of the water-absorbing resin powder near its 
surface. 

The water-absorbing resin, as used in the present invention, needs 
to contain a carboxyl group. Such a water-absorbing resin is, for example, 
at least one member selected from the group consisting of a hydroiyzate 
of a starch-acrylomtrile graft polymer, a partial-neutralization product of 
a starch-acrylic acid graft polymer, a saponification product of a vinyl 
acetate-acrylic acid ester copolymer, a hydrolyzate of an acrylonitrile 
copolymer or acrylamide copolymer, a crosslinked product of the 
hydrolyzate of an acrylonitrile copolymer or acrylamide copolymer, 
partially neutralized polyacrylic acid, and a crosslinked product of the 
partially neutralized polyacrylic acid. Among them, ones that have a 
crosslinked structure are desirable, but ones that do not have any 
crosslinked structuure are also usable. 

In the present invention, preferred examples among the above 
water-absorbing resins are as follows: 

(1) alkali metal acrylate-type polymers obtained by copolymerizing 100 
parts by weight of an acrylic acid salt-type monomer comprising 1 to 
50 mol % of acrylic acid and 50 to 99 mol % of an alkali metal 
acrylate with 0 to 5 parts by weight of a crosslinkable monomer in an 
aqueous solution in a monomer concentration of at least 20 % by 
weight, and drying the resultant hydrogel polymer by heating; 

(2) water-absorbing resins obtained by dispersing an aqueous solution of 
acrylic add and/or alkali metal acrylate containing a water-soluble 
radical polymerization initiator and, if necessary, a crosslinkable 
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monomer into an alicyclic and/or an aliphatic hydrocarbon solvent 
in the presence of a surfactant with an HLB of 8-12, and carrying out 
suspension polymerization; 

(3) saponification products of copolymers of vinyl esters with 
ethylenicaily unsaturated carboxylic acids or derivatives thereof; 

(4) water-absorbing resins obtained by polymerizing starch and/or 
cellulose, monomers having a carboxyl group or being capable of 
forming a carboxyl group by hydrolysis, and, if necessary, 
crosslinkable monomers in an aqueous medium, and further, if 
necessary, carrying out hydrolysis; and 

(5) water-absorbing resins obtained by reacting maleic anhydride-based 
copolymers of at least one monomer, selected from the group 

consisting of a-olefin and vinyl compounds, and maleic anhydride 
upon alkaline substances, and further, if necessary, reacting the 
resiiltant reaction product upon polyvalent epoxy compounds. 
There is no limitation to the amount of the carboxyl groups of the 
water-absorbing resin, but preferably at least 0.01 equivalent of carboxyl 
groups are present per 100 g of the water-absorbing resin. In the case of 
the partially neutralized polyacrylic acid, for example, the proportion of 
the unneutralized portion is preferably 1 to 50 mol %. 

The shape of the water-absorbing resin powder, used in the present 
invention, is not particularly restricted, either. For example, it may be a 
spherical powder obtained by reversed-phase suspension polymerization, 
a scaly powder obtained by drum drying, or an irregularly shaped powder 
obtained by pulverizing the resin mass. 

The polyhydric alcohol (A), used in the present invention, needs to 
have at least two hydroxyl groups per moleaile. Particularly preferred 
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one among such polyhydric alcohols is at least one member selected from 
the group consistiiig of diethylene glycol, trlethylene glycol, polyethylene 
glycol, glycerol, polyglycerol, propylene glycol, diethanolamine/ 
triethanolamine, polyoxypropylene, oxyethylene-oxypropylene block 
5 copolymers, sorbitan fatty acid esters, polyoxyefhylene sorbitan fatty acid 
esters, trimethylolpropane, pentaerythritol, and sorbitol 

The amount of the polyhydric alcohol (A), used in the present 
invention, is 0.001 to 10 parts by weight, preferably 0.01 to 5 parts by 
weight, per 100 parts by weight of the water-absorbing resin powder. 
10 Within this range, a water-absorbing agent having high speed of water 
absorption is obtained. In the case where the amo\mt of the polyhydric 
alcohol (A) exceeds 10 parts by weight, however, not only is it 
economically disadvantageous, but also the proportion of the water- 
absorbing resin is decreased, so the amount of water absorbed decreases. 
15 In the case where the amount of the polyhydric alcohol (A) is smaller 
than 0.001 parts by weight, no increase in the speed of water absorption is 
observed even if a long period of time is spent for the heat-treatment. 

The compound (B), used in the present invention, is at least one 
member selected from the group consisting of water and hydrophilic 
20 orgaiuc solvents, and performs the function of promoting the uniform 
dispersion of the polyhydric alcohol (A) over the surface of the water- 
absorbing resin powder and the penetration of the polyhydric alcohol (A) 
into the vicinity of the surface of the water-absorbing resin powder. The 
hydrophilic organic solvent, which can compose the compound (B), may 
25 be such as is uniformly miscible with the polyhydric alcohol (A) and does 
not adversely affect the performance of the water-absorbing resin. 
Examples of such include: lower alcohols such as methyl alcohol, ethyl 



8 



JP-A-61-016903 

alcohol, n-propyl alcohol, iso-propyl alcohol, m-butyl alcohol, iso-butyl 
alcohol, and t-butyl alcohol; ketones such as acetone; ethers such as 
dioxane and tetrahydrofuran; amides such as N,N-dimethylformannide; 
and sulfoxides such as dimethyl sidfoxide. Among the compounds (B), 
water alone or aqueous compounds obtained by partially substituting the 
hydrophilic organic solvent for water are preferred for economy or 
avoidance of fires or pollution. 

The optimal amount of the compound (B), used in the present 
invention, varies depending upon the type or particle size of the v/ater- 
absorbing resin powder, but is 0.01 to 8 parts by weight, preferably 0.1 to 6 
parts by weight, per 100 parts by weight of the water-absorbing resin 
powder. In the case where the amount of the compound (B) exceeds 8 
parts by weight, not only does the heat-treatment consume time, but also 
together with the polyhydric alcohol (A) the compound (B) penetrates 
into the central pairts of the water-absorbing resin powder particles, so the 
crosslinking reaction with the polyhydric alcohol (A) proceeds to their 
center — this reduces the performance of the water-absorbing resin — , 
and further, depending upon the type of the compound (B), lirnips are 
liable to form when niiixing the water-absorbing resin powder with the 
compoimd (B), therefore resulting in non-uniform mixing. On the other 
hand, in the case where the amount of the compound (B) is smaller than 
0,01 parte by weight, no effect of adding the compound (B) is observed. 

Generally, mixing of the water-absorbing resin powder with the 
polyhydric alcohol (A) and the compound (B) in the present invention is 
effected by spraying or dropwise adding a mixture of the polyhydric 
alcohol (A) and the compound (B) to the water-absorbing resin powder. 
For uniform mixing, mixers having a high mixing power are desirable. 
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but ordinary mixers or kneaders may be used. Examples include a 
cylindrical mixer, a double-cone blender, a V-type mixer, a ribbon-type 
mixer, a screw type mixer, a fluidizing-type mixer, a rotating disc-type 
mixer, a gas-current type mixer, a twin-arm type kneader, an internal 
mbcer, a muller-type kneader, a roll mixer, and a screw-type extruder. 

The mixttire obtained by mixing the water-absorbing resin powder 
with the polyhydric alcohol (A) and the compound (B) is then heated by 
using an ordinary dryer or a heating oven, for example, a groove-type 
stirred dryer, a rotating dryer, a disc dryer, a kneading dryer, a fluidized 
bed dryer, a flash dryer, and an irvfrared ray dryer. The heating 
temperature is at least 90 "C, preferably 150 to 250 °C. In the case where 
the heating temperature is lower than 90 'C, long periods of time are 
required for. the heating treatment — this is economically 
disadvantageous — , and further, with certain types or amoimts of the 
polyhydric alcohol (A), the crosslinking reaction sometimes does not 
proceed to an extent sufficient for the exhibition of the effects of the 
present invention. If the heating temperature is adjusted to a range of 
150 to 250 "C, then the crosslmking reaction to an extent sufficient for the 
exhibition of the effects of th.e present invention can be carried out within 
a short period of time without any likelihood of coloration or 
degradation of the water-absorbing resin. At high temperature exceeding 
250 °C, however, caution is needed because thermal degradation occurs in 
certain types of the water-absorbing resin. 
(Effects of the Invention): 

The water-absorbing agent so obtained has various advantages over 
the conventional known water-absorbing resins. That is to say, the water- 
absorbing agent of the present invention can be produced at low cost by a 
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simple industrial method comprising the steps of mixing the water- 
absorbing resin powder with the polyhydric alcohol (A) and the 
compound (B) and heating the resultant mixture to thereby react the 
water-absorbing resin powder effectively upon the polyhydric alcohol (A). 
Furthermore, it has a higher speed of water absorption than the 
conventional known water-absorbing resins without forming "fish-eyes" 
of the powder, and surprisingly, has high water retentivity even imder 
pressure. 

The water-absorbing agent of the present invention can find a wide 
range of applications, for example, to: absorbents for paper diapers and 
sanitary cotton; solidification of sludge; prevention of building materials 
from dewing; water-holding agents for agriculture and horticulture; 
drying agents. 

The following examples illustrates the present invention in greater 
detail. It should^ however, be understood that they in no way limit the 
scope of the present invention. In these examples, percentages and parts 
are by weight imless otherwise specified. 
EXAMPLE 1: 

Four thousand parts of a 43 % aqueous solution of an acrylate salt 
monomer composed of 74.95 mol % of sodium acrylate, 25 mol % of 
acrylic acid, and 0.05 mol % of trimethylolpropane triacrylate was 
statically polymerized in the presence of 0.6 parts of ammonium 
persulfate and 0.2 parts of sodium hydrogen sulfite in an atmosphere of 
nitrogen at 55 to 80 to obtain a hydrogel polymer. The resultant 
pol3aner was dried in a hot air drier at 180 and then crushed with a 
hammer-type crusher and then sieved on a 28-mesh wire gauze to obtain 
a powder that passed through the 28-mesh sieve (powder A). 
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One hundred parts of the powder A, 2 parts of glycerol, 2 parts of 
water, and 2 parts of ethanol were mixed by a paddle-type mixer, and the 
restiltant mixture was continuously heat-treated with a paddle-type dryer. 
The average residence time in the paddle-type dryer was 20 minutes, and 
5 . the temperature of the material at the outlet of the dryer was 190 As a 
result, a water-ahsorbing agent (1) was obtained. The respective water 
absorption capacities of the powder A and the water-absorbing agent (1), 
and the formation of "fish-eyes," were evaluated as foEows: 

The resultant powder A or water-absorbing agent (1), 0.2 g, was 

10 uniformly put into a tea bag-type bag (40 mm x 150 mm) of :a nonwoven 
fabric. The bag was dipped into 0.9 % saline solution, and the weight of 
the bag was measured 1 minute later and 10 minutes later. The weight of 
the bag alone after absorption was used as a blank, and the water 
absorption capacity of the water-absorbing agent was calculated in 

15 accordance with the following equation: 

Water absorption capacity - {(Weight after absorption) (g) - Blank Cg)} / 

(Wei^t o^ the water-absorbing ageht) (g) 

On the other hand, a small amount of the powder A or water- 
absorbing agent (1) was dropped on paper wetted with water, and the 
20 formation of "fish-eyes" was observed visually. 

The results are shown in Table 1. It is seen that the speed of water 
absorption by the water-absorbing agent (1) was much higher than that by 
the powder A. 

COMPARATIVE EXAMPLE 1: 
25 One hundred parts of the powder A, obtained in Example 1, was 
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mixed with 2 parts of glycerol by a paddle-type mixer. The resultant 
iruxtxire was heat-treated by a paddle-type dryer in the same way as in 
Example 1 to give a comparative water-absorbing agent (1). The resultant 
comparative water-absorbing agent (1) was evaluated in the same way as 

in Example 1. 

The results are shown in Table 1. It is seen that the comparative 
water-absorbing agent (1) had a much higher speed of water absorption 
than the powder A, but a lower speed of water absorption than the water- 
absorbing agent (1) obtained in Example 1. 
EXAMPLE 2: 

One hundred parts "of the powder A, obtained in Example 1, was 
mixed with 2 parts of sorbitan monostearate and 4 parts of water by a 
twin-arm type kneader. The resultant mixture was heat-treated by a 
paddle-type dryer in the same way as in Example 1 to give a water-, 
absorbing agent (2). The resultant water-absorbing agent (2) was 
evaluated in the same way as in Example 1. The results are shown in 
Table 1. 
EXAMPLES: 

One hundred parts of the powder A, obtained in Example 1, was 
mixed with 2 parts of sorbitan monostearate and 4 parts of ethyl alcohol 
by a twia-arm type kneader. The resultant mixture was heat-treated by a 
paddle-type dryer in the same way as in Example 1 to give a water- 
absorbing agent (3), The resultant water-absorbing agent (3) was 
evaluated in the same way as in Example 1. The results are shown in 
Table 1. 

COMPARATIVE EXAMPLE 2: 

The steps of polymerizing, drying, and crushing were carried out in 
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the same way as in Example 1 except that 2 parts of glycerol was added to 
the aqueous solution of the acrylate salt monomer. A portion of the 
resultant powder, which portion passed through a 28-mesh sieve, was 
separated as a powder B, and then put on a stainless dish, and then heat- 
treated in a hot air drier at 200 *C for 15 minutes, thus obtaining a 
comparative water-absorbing agent (2). The powder B and the 
comparative water-absorbing agent (2), obtained above, were evaluated in 
the same way as in Example 1. The results are shown in Table 1, 
COMPARATIVE EXAMPLE 3: 

One hundred parts of the powder A, obtained in Example 1, was 
mixed with 2 parts of glycerol, 10 parts of water, and 10 parts of ethyl 
alcohol by a paddle-type mixer. The restiltant mixture was heat-treated by 
a paddle-type dryer in the. same way as in Example 1 to give a 
comparative water-absorbing agent (3), The resultant comparative water- 
absorbing agent (3) was evaluated in the same way as in Example 1. The 
results are shown in Table 1. 
EXAMPLE 4: 

One hundred parts of the powder A, obtained in Example 1, was 
mixed with 2 parts of glycerol, 2 parts of water, and 2 parts of ethyl alcohol 
by a paddle-type nuxer, and the resultant mixture was continuously heat- 
treated with a paddle-type dryer. The average residence time in the 
paddle-type dryer was 100 minutes, and the temperature of the material at 
the outlet of the dryer was 120 ''C. As a result, a water-absorbing agent (4) 
was obtained. The resultant water-absorbing agent (4) was evaluated in 
the same way as in Example 1. The r^ults are shown in Table 1. 
COMPARATIVE EXAMPLE 4: 

One himdred parts of the powder A, obtained in Example 1, was 
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mixed with 2 parts of glycerol, 2 parts of water, and 2 parts of ethyl alcohol 
by a paddle-type mixer, and the resultant mixture was continuously heat- 
treated with a paddle-type dryer. The average residence time in the 
paddle-type dryer was 180 minutes, and the temperature of the material at 
the outlet of the dryer was 60 "^C. As a result, a comparative water- 
absorbing agent (4) was obtained. The resultant comparative water- 
a:bsorbing agent (4) was evaluated in the same way as in Example 1. The 
results are shown in Table 1. 
EXAMPLES: 

A mixture of 50 parts of com starch, 200 parts of water, and 1,000 
parts of methanol was charged into a reactor as equipped with a stirring 
rod, a nitrogen-blowing tube, and a thermometer, and the mixture was 
stirred at 50 *C for 1 hour imder a nitrogen gas current and then cooled to 
30 Then, 25 parts of acrylic add, 75 parts of sodium acrylate, 0.5 parts 
of methylenebisacrylamide, 0.1 part of ammonium persulfate as a 
polymerization catalyst, and 0.1 part of sodium hydrogen sulfite as a 
promotor were added to the mixture to carry out a reaction at 60 *C for 4 
hours, thus obtaining a white suspension. 

A powder which was obtained by filtering the above suspension was 
washed with a water-methyl alcohol ixuxture solution (water : methyl 
alcohol = 2 : 10 by weight), and then dried at 60 °C for 3 hours under 
vacuum, and then crushed, and further sieved on a 28-mesh wire gauge, 
thus obtaining a powder C which passed through the 28-mesh wire gauge. 

One hundred parts of the powder C was mixed with 5 parts of 
glycerol and 5 parts of water by a turbilizer (made by Hosokawa Micron 
Co., Ltd.), and the resultant mixture was heat-treated in a kneading dryer 
at 180 for 30 minutes, thus obtaining a water-absorbing agent (5). 
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When separated from the dryer, the material had a temperature of 178 **C. 
The powder C and the water-absorbing agent (5), obtained above, were 
evaluated in the same way as in Example 1. The results are shown in 
Table 1. 
EXAMPLES: 

To a mixture of 60 parts of vinyl acetate and 40 parts of methyl 
acrylate, 0.5 parts of benzoyl peroxide was added as a polymerization 
initiator, and the resultant mixture was dispersed into 30 parts of water 
containing 3 parts of partially saponified polyvinyl alcohol and 10 parts of 
table salt, and the resultant suspension was polymerized at 65 "^C for 6 
hours; and then filtered, and then dried, thus obtaining a copolymer. The 
resultant copolymer was saponified, washed, and dried in sequence, and 
the resultant product was pulverized and then classified, thus obtaining a 
powder D which passed through a 28-rmesh wire gauge. 

Two parts of trimethylolpropane and 5 parts of acetone were added 
to 100 parts of the powder D, and the resxiltant mixture was placed into a 
ribbon blender with a jacket heated to 230 °C with a catalyst, and then 
mixing and heating were carried out, thus obtaining a water-absorbing 
agent (6). When separated from the blender, the material had a 
temperature of 186 **C. The powder D and the water-absorbing agent (6), 
obtained above, were evaluated in the same way as in Example 1. The 
results are shown in Table 1. 
EXAMPLE 7: 

Three hundred parts of n-hexane was taken into a reactor, and 0.7 
parts of sorbitan monostearate was dissolved into it. Then, into the 
resultant solution, an aqueous monomer solution was dispersed, 
wherein the aqueous monomer solution was obtained by dissolving 30 
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parts of acrylic acid into 40 parts of water, neutralizing the resultant 
solution with 12.5 parts of sodium hydroxide, and dissolving 0.05 parts of 
potassium perstilfate into the neutralized solution. Then, the restdtant 
mixture was polymerized at 65 **C for 5 hours under a nitrogen gas 
stream. After the polymerization, the product was dried under reduced 
pressure and then crushed, thus obtaining a powder E which passed 
through a 28-mesh wire gauge. 

One hundred parts of the powder E was mixed with 3 parts of 
polyethylene glycol-400, 2 parts of ethyl alcohol, and 4 parts of dioxane by 
a V-type mixer. The resultant mixture was placed in the shape of a thin 
layer on a belt conveyor and then passed through an infrared ray dryer to 
heat-treat it, thus obtaining a water-absorbing agent (7). The average 
heating time was 10 minutes, and the temperature of the material at the 
outlet of the dryer was 193*'C. The powder E and the water-absorbing 
agent (7), obtained above, were evaluated in the same way as in Example 
1, The results are shown in Table 1, 
EXAlvlPLES: 

Three grams of each of the powder A and the water-absorbing agent 
(1), both obtained in Example 1, and the comparative water-absorbing 
agents (1) and (3), obtained in Comparative Examples 1 and 3 respectively, 
were uniformly distributed over a commercially available baby paper 
diaper (composed of a nonwoven fabric, a cotton-like pulp, water- 
absorbing paper, and a waterproof film, and having a weight of 72 g), and 
100 cc of 0.9 % saline solution was added to the paper diaper. After 
standing stationary at room temperature for 10 minutes, ten paper towels 

(23 cm X 23 cm) were folded in two and laid over the paper diaper. A 
weight of 10 kg was placed on the towel assembly, and the entire assembly 
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was left to stai\d stationary for 1 minute. Then, the amoimt of the saline 
solution which xaigrated to the paper towels was measured. The results 
are shown in Table 2, 
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Table! 





Absorption capacity after 


Formation of 
"fish-eyes" 
(*) 


1 minute 


10 minutes 


Example 1 


Powder A 
Water-absorbing agent (1) 


30 
54 


52 
65 


X 
© 


Comparative 
Example 1 


CoiTiDarative water-* 
absoit)ing agent (1) 


45 


61 








53 


63 


© 


Example 3 


Water-absorbing agent (3) 


48 


60 


© 


Comparative 
Example 2 


Powder B 
Comparative water- 
absorbing agent (2) 


25 
25 


38 
36 


X 
A 


Comparative 
Example 3 


Comparative water- 
absorbing agent (3) 


41 


50 


© 


Example 4 


Water-.absoiting agent (4) 


49 


50 


© 


Comparative 
Example 4 ^ 


Comparative water- 
absorbing agent (4) 


" 38 


55 


A 


Example 5 


Powder C 

Water-absorbing agent (5) 


20 

37 


39 
40 


X 

© 


Example 6 


Powder D 
Water-absx>rbing agent (6) 


19 
40 


37 
45 


X 

© 


Example? 


Powder E 
Water-absorbing agent (7) 


18 
41 


31 
48 


X 

© 



(*) The evaluation was on the following standard: 

@: No **fish-eyes" formed; 

A: "fish-eyes** did not easily form; 

X : "fish-eyes" formed. 



Table 2 





Example 1 


Comparative 
Example 1 


Comparative 
Example 3 


Water- 
absorbing agent 
(1) 


Powder A 


Comparative 
water- 
absorbing 
agent (1) 


Comparative 
water- 
absorbing 
agent (3) 


Amount of 
migration 
(g) 


2.1 


25.6 


8.5 


12 



19 



JP-A-61-016903 

As is clear from the restdts shown in Table 1, the water-absorbing 
agents in accordance with the present invention do not form "fish-eyes/' 
and have a high speed of water absorption. Fxxrthermore, as is dear from 
the results shown in Table 2, the water-absorbing agents in accordance 
with the present invention has high water retentivity even under 
pressure. 

Patent Applicant: Nippon Shokubai Kagaku Kogyo Co., Ltd. 
Agent: Takeo YAMAGUCHI 
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